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iri^mt-r^RN a sell 1 m^^^-t ^m^mm^o^'} v\ 

>^)S^'f^<^$W/6^.#^^RN a sell I Mtt^^i-^'i^'V ^7°^ KT'^oT. ^^cMS 
a s e I I I T-d s RN A=^^31LT#ibtL/tm*l-53'^tJi ^9 ^> V^#S<^tl 

H<^d s RNA:8^»^#-&ii:5&^'T'g^>!:i:^itf^lfei:i-^>J^U^:^f-Ko 
3 1 

d s RNA^jSliSSTi^ :>cMfi5fe<^RN a s e I I I <^d s RNA^S^MJSi l) ^)alv^ 
C:t«r#mi:1-'&> SS^fr<Of01W>6^#^!&RNa sell I Y&ti'SrJt-rs ^KU ^T'-^" K 

:'v:Mfi5fc<^RNa s e I I lOd s RNA^lH^t^J: i9 ^) M< RlS^<^OMtWi6«Wa'Sj 
K-e^oT. i^l 0:^^*tltft^<D/h$v^d s RNA^filtJ75s^Ct::< v^#tt?r 
^t^RNa sell I rSte^r^-f^ V ^T'^ Ko 
[tt*:^ 5 1 

[W*« 6 ] 

m^'^L^mii^'y 7 ^> 7 Jsm^tiT?* ^^t^mwit-r^ 5 ib«o y ^ k 

7] 

Tiaj&^^S^^tt^T^ymie^iJ^'^^i-^-t'^iRFmt-r^RNa s e I I ItStttr^t 
-r^jf^V'^'/f- K-CcboX. ;^Mft*(^RN a s e I I It? d s RNA=SrMLT#ib 
fLfzm.^Mm^ <9 'i>:^#V^#^(7)|SH(7) d s RNA:9^jii?t»^#^-^^:v5*-ei<2.^: 

( a ) @s^j^<^)is^ij#-i- 4 fsm<^ T 5 / mse^'J. 

(b) is^j^o@B^ij#-i-4iBm<^T^ ym@E?ijici5v^T-^v^u{±itMoT5 

( c ) wM^<r>wm^^- 1 tm,<om.mm \zmm^j:$knyx^^^ r u r^f xirtg^maiiE 

[lt*:S 8 ] 
lit 9 ] 

~80v>-ftL:d>i:Rlc|B«<?55j^';^7'-^K=lrffiv>f^d s RNAO^^S:;^^o 
[||^« 1 0 ] 

d s RNA<^^»3&*RNAT^t3:feV>T s i R N A i: LT^itl L ^ -& d s RNA-eabS 
[If 1 1 ] 

:^^N'i^SO#^TT-^3Si-'S^i:«r#mti-^»*:^9Xf±l 0 

[W*:^ 1 2 ] 
1 3 ] 
1 4 ] 
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CORN a sell im^^^ir^i^^)^-/^ V^^^-T^ ^ t^i^Witir^ d s RNA^S^ 

im^^ 1 5 ] 

ORN a sell I fStt=Sr;t-t-^ 'i^U ^T'^ K=lr'^^-r S i *#i^i:-r-2> d s RNA-^ 
[ft^]g 1 6 ] 

(a) @e^im<7)@5^J#-i- 1 fa^<^m*S2^j> 

m^m 1 7 ] 

tmmi 6|B«0«=^fflv^T. RNa s e I I I iStt^^l" ^ ^° U '^y-^ K^StMI"* 
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[mMO^^.] RNa s e I I IWl^^^i-^^') ^zf^ 
10 0 0 1] 

-K^tt'SRNa s e I I I '^rfT'S ^'U '^•/■^^ K. ClO J; ^ J? ^ V^J-f^ K:fe J: 
[0 0 0 2] 

RN a s e I I I f±. Zl^pc^RNA (d o u b 1 e stranded RNA : d s 

RNA) \,zm^m-:.\'^m\.. 5' -%^')yw.^-^^^^^\^y^^\^t^y'n-\^<o^^) 

'^)^^^^^T\/>;^>o L;i*L^:;&^<b. ^ife^^ti. RNA-RNA<^z:^«jt«:-2i5:glRN 

AfcM■t^:^^£^^C'Kffl$tL;l.<^>&n^t^f•e^bo/;o (l?ilx.ff> 1 

[0 0 0 3] 

*i£tc:5:ot:RNAT# (RNA^^ : RNA interference) h 
W9^$W#^^tt>to ^^«^=flTti, d s RNAtw j:oT-e<^i£?iJ#MStJllmRNA36*^ 
li^tL, -?-<^M*afe^^l&a**Wi^J^tLJ53il^tc^-?< ^x^-eab-So dsRNAtCioT 
-f P > V V § ^ i <h o Ttl&Jg {i , ^C:felt^T>'^-b>;^=^fflV^ 

/wSff^S^^^-e^o/io 1 9 9 5#> G u o h K e mp h u e s {±p a r - 1 tIl?i{ftL^jt 
<E^=grT>"^-fe>;^RNAT-J1]^Ji-^^m=^=ff^:o7to T >^ R N A ^iDx.^ i: . 

^^alD p a r- l<?)|§a«:WJUy^:3&^ '^\^fz^}i\z^ n v h n 1 LTfflv^fc-fe 
>^RNA'J>Il|;|ttrp a r - 1 co|&a=S:^ftlJL. p a r - 1 ^M*0*3S?^Sr^ L/sTo (t^ 
x.(fs #^#i1^:fcm2#PB) 

i<^3^®{4> 1 9 9 8^1CF i re fbtx i oT^i^^i^^tL/Co T :^^-lr R N A 
•fe>';^RNA^S:, -?■tL-?'tLRNA:^U^7-•^^=Srfflv>T'^^■t'S^:§^ t^l* 3&^J'#ii#M«J 
lC®|p]^<7)RNA^^T^T ^ o -?-<^3 ^iJ' 5 :t-- V 3 > ioTt?^ * d s RNA>&^il 
fKi=-9--f V>v>^^<75^#:-e^ t). T>f--fe>';^RNAi3 J:tf-t>>;RNA{4jtfE^O^ 
3S^^tlJ-e^^v>i S 7tT>5"-b>^RNAi:-fe>';5?.RNA=&T--;i/$^^7t d s R 

3^ i^l^^^mi#M) 
10 0 0 41 

±fBRNAT^t-*5V^T{4. Dicer t {m^^*3&^ d s RN A^^^ib/h^S-^OR N 

A (s i RNA Ishort interfering RNA) ^^^^■^'So (fOx. 

iO^^cD-f^fflt- J; K)^!:/^ s i RNA{±. R I S C (RNA induced si 
lencing complex) hmtix^^^m^'^^ "^^^f^^. WM'kWii^m.mra'R. 

<b *L ;&H^ O V* T OiEm * liil o T J± t ^2 ^ /i*^ <^SB^75«# V> (^>*«Ktfe-e o 

[0 0 0 5] 

-yj. m^m^^<oRN a s e 1 1 1 i s i RN A<Dmmzmm-^fi^ o (^#fs^s:i)t 

6#M) tSflBRN a s e I I I t LTI4, f^flx-JfJ^e-t > h (E P I CENTRED 
) , Ty}^:t>n (Amb i o n1±) R N a s e I I I i!J^^^^i^. s 

1 RNAOpMiCl-ffiffl^tL-Cv^^o L:d^Lti:7b^(b, :^Mffi5^<7)RNa sell I {4^):t« 

^*^isi<. mx.it 5 0 o^mH&.±(Dmm(Od s RNA=^»Mt Lfzm^x- i^-t c^m 1 

Om^iteSOffi^^O^yOtc^^LTL* 9o RNAT^t^^^^::^tL^^ 

2 l:^^*t<^s i RNA^S-pM-T'&^iCfi, ^g^ld s RN A(DU^^i:BLBUmt:Tif 
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i:^iz-:kmm^^<DRN a sell litKJB^Tbmy^^fztb. ^<OBLlB^^(DmW^B-^ 

< v^RN a s e I I 1 75*** (b tLTv^^^o 
10 0 0 6 1 

[#fi=:ii^ 1 ] ^mm'fm e 5 o e 5 5 9 -^^m. 
mwxm2] mm^&mmo lyesss e-^^^^yyi^y > 

{^^^W'XM 1] Enzyme Nomenclature (http://www.chem.qmul 
. ac. uk/iubmb/enzyme/) >EC 3.1.26.3 

2lGuo S. mi^ Cell 1995^ vol.81>p6 

11-620 

[^¥^WfXM.3] Fire A. Nature 199 8# vol.39 

^p806-811 

l#^#M^:SCi^4] B e r n s t e i n E. i&S^ Nature 2001^ v 
ol. 409> P363-366 

[#^#11^:5:1^ 5 1 T a b a r a H. 'ffe3^ Cell 2002^ vol. 10 

9. P861-871 

[fmWl'XWie] Zh a n g B.^A^ The EMBO Journal 2 
002^ vol. 21, No. 21, P5875-5885 

i§tmi!)m»: Lx^t-r^ mm] 

10 0 0 7] 

NAT^t-jSV^-C s i RNAfc L-C«L#-g.S$Od s RNA=^Pi^1--2)I^tC. RNA 
=F^<^j^*<^ig:vMg:^%<D^)0*«^Ctc< v^RNa sell im^^^-r^mm.^') ^ 

[0 0 0 8] 

^^^^^-t-S^ty^sTOt^* J:-?=5:RNa sell im^^m-r^^'V^i^U:^-^ V 

icov^Tii^^tftLfc^m. iSiM.nm.^!^m^<DRN a s e 1 1 im^^m-t^^')^-:^ 

^ d s RN A^mm<\lS(r>m-^<Dmmi!)^^^-^. ^^JCRNAT^I'^ 

V^Ts i RNAi: LTatlL#;S:R$(^ s i R N A^Hi^l-^^ir, RNAT^<7>?**(^ 
igivM&^^^i^tX^^)^:^-*^^^^ < v^RN a sell im^^-f^ ^ t^^BLtzo tfz. 
4:'CKiS^^Xi>^^pim^j:1&U^m^^S hewanella sp. Acl 0fi5fc<^R 
Na s e I I im^ir^-r^^V^-fi- h*-t&^') 5^ ^ U^^V<D^u-:=.y ir 

i^^. Bfi^c^RNasell im^i^-t ^^V h'^^m^t^ ^ tK^'^L. 

^RNa s e I I I cOMttid^ s i RN AmUmzikf-MX^^ :l t^^mi^. ^^m^^ 

^^^fZo 

[0 0 0 9] 

-r^fefc-fc). 2^§|B.§<75^1 <^^Bj(i, ^^^^f^tcRNAT^{c:tS{i^#5e<^lEH<^d s 
RliA^m^^n^^t-^^X^;h:Lt^e^WLtir^RN a sell I S&Sr;ti--5.m^t> 

[0 0 10] 

:$:|^^<^^2<^^§g{i. RJS^#<^$0^:&*#^*RN a sell I ffi14=gr^-t--2. U ^ 
KT-aboT, :^mMS5|£ORNa s e I I It?d s RN AiSSmLXnhfLfzmi^^ 
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[0 0 1 1 1 

^^m<^W>Z<Dm^^t, d s Rl^i h^m^&i)^. :^Mfi*<^RNa selllOds 
RNA^i^JgJ: 19 ^)3lv^i t 'griHFmi:i-^x >g:f&^#0$im>&*^;^*RN a s e I I I 
^ ^ 1- ^ ^ ^ y ^ K M 1- -5 o 
[0 0 12] 

^^mo^ ^ (D^m^t^ :^Ma5^<5^RN a s e I I I (7>d s R N A^S^MJiiK i 19 ^joI 
<S:/S^{^^Ofim75«#^^>}?';^>^^ KT-^oT, #^1 0 $ d s RNA 

:S'»:«i^^Clc< v^#tt«rJS-r;S)RNa sell I ffi14=£-;t-r'S 4? V KtcM-f^o 
[0 0 131 

o 

[0 0 14] 

■^m^(omb(Dm^\t, -rmij^hmu^fi^bT^ ^^mwrn^-k^-r^^t ^#mt-r^ 

RNa s e I I I ^S'l4=l:;tl-^ ^ V KT-^bo KJS^#tciSi::T:k:ij§^fi5fe<^R 
Na s e I I I-Cd s RNA'gri!!i.SLT#(btt/i^^:53^t>J: «9 ^>:^§ v>#^(^^HO d 
s R N A^^ti =^tt:t ^ t ifiX- ^:h^h i: jJ^ U ^ T'f - KT?afe 0 ^ 

( a ) @£^j^co@a^ij#-i- 4 iBm<7) r ^ y m@e^o> 

[0 0 15] 

H^go^l ~^4(^|&5g(0;}?V^yf- Ktr^i-;2,o 
[0 0 16] 

^^^n<r>m omM\t. :$:||BJ<^^1 ~^6 0^?g<7)'-J^';^'/f- F^fflv^Ttd s RNA 
[0 0 17] 

^lil§g<^^7 0|&P^tCj3V^T. i^tC|5Ife{i$tL5&v>7&^d s RNAOiS-IPftJtiRNAT^ 
K^^^X s i RNAt LTMU^ d s Rt^ AX^h (DiimT^^fi^ o tfz. 

<D-:iomi^is\^^xii^ mm^^^^^m-r^^y^-^^M<D:^^TxmMLxi,Bi<^ mm-t 

[0 0 18] 

2!s:^B>§<^^8(^^§gfi, :^mM<Dm7(Dmmi'mm<7):f^m^m^^^m.^!^x^^x. :^ 

[0 0 19] 

^m<Dm 1 6 (D§tm<D7i?V ^-ff- K^r-^^r-r* - i: *4#mi:-r^ d s RN A^ffl^ 
[0 0 2 0] 

(a) ie^j^<^@e^j#-^ 1 ia«om^iSJ?ij, 

aJiE#2 004-3102410 
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[0 0 2 1] 

2|s:%0>g<^iii KD^m. ^mM<Dmi oo^m(omm^m\^^r. RNaseiii^s 

[0 0 2 21 

i)> S)S^#«^ftl]iai75^^^'&®va'ti^^%S5^0RNa sell iMttt* 

AT^l^isv^Ts i RNAt LTML#<5ft$<7)d s RNA=^W'Kt::^ ^^J: <^^$ 

[lilBJ 1: ^36fe-r ^ 7t (^)«^<^?^^] 
[0 0 2 3] 

*HJffl*t::i3V>TRN a s e I I ItS'te^^i-^^'V^yf- Ktti. 2:f:«KRNA ( d 
ouble stranded R N A : d s RN A) ^^fil-T^ Kj? VT--t'<^ 
vlt«rmv>. -^i-{±d s RNA'S-^^tcm'ffc-t-'SC: tt?l 0 m**|-^S<^>/h»f>T- d s R 

uorine-CMP w2'-fluorine -UMP T'S§^x./i d s RNA#:&« 
[0 0 2 4] 

:^M*lCi3V^i: d s RNA t 2:^mm7k^M^LtiRN A<D :i tX$) ^ . 

'Sr^t;!- S R N A i: (^) 2 2p:||#3t ^ U R N A O i: ^ a ^ o 

±md sRNA1,Zit2:^%mi&^m^LfzRNA^mii^tfL;ho ^(D^iZii^ RN 
A^^t'^tffl^ si (short i n t e r f e r i n g) RN Aii^tit^^ tfz^ 
±ia d s R N A ^ ^ tFir <D^m^ Kii3' RX/yXli 5 ' *^1S!l iz-:^mU^Tb^^ o X 
^) iv^o 

[0 0 2 5] 

%^mm\z^^^X. RNA^^tC^V^T s i RNA i: LT|itgL#^ d s RNA t (i. 

mzmm.\t^i^ti:\/^-bmk.\t. i^ji o~i o ^um^(r>mM^(om'^o:>^%<Dd srna 

<^C:i:*Wdo ;g ^ic-E^flx-tf, RNA^^i-isv^T s i RN A i: LT^tlL#'&ft$0 s 
i RNAt{i*5jl 5-3 O^^^O^H. 2 0~2 5:^»*tOffifflOd s RNAT-^ 

[0 0 2 6] 

*^*ll#iC:feV^-C. #^co|IHcOd s RNAtJi. ±I2R N Ai^^lCjoV^T s iRNA 
fcLT^«gL#* d s RNA-Cabl9s ^1 0 :^S«l^<^/>$ 5& d s RNA^»(^)^^ 
Jt^«/>:&v^Ci #lc|5g5fel4$tL^v^:0«^ 1 0 ~ 1 0 0:SI&^<O|£ffl. J: 

"90tL< }4*^jl 5-3 0:^^*tO|IH, ^ ^ * L < {± 2 0~2 5:g*^0|gffl(^d 
s RNA-e*o-C^)^V^o 
[0 0 2 7] 

2|s:|gaB#iri5V>TKfc>^#Og|f^)6«^=^t{±, #lz|?a^{4;gtL*v^;&*^^;t{^, dsRN 

d s RNA^|lti<^«$=^i^tw) t'tB:9-^co^#^^^Ll,v^^(D<^«l t^H^o 

[0 0 2 8] 
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[0 0 2 9] 

^ o ^HJIffl* is T . jS^attt^^tl t fi > ±mi&.mSEmSE.!^ (D^Lt^m^ 
'fcc^-etiJfcv^^^ '^x.{f'>^7^-^9 (Shewanella) Jl=fc if ic^g-^^ ^^'2>#: 

7i/Ji>>?. (Shewanella putrefaciens) SCRC-2874 ( 
FERM B P- 1 6 2 5) *;&V^{i, ->'ji7^-^9JS A c 1 OW^i^m^^fl^ o MM 
v^7^^7M A c 1 OWit. Shewanella sp. AclO tm^^ti. ¥^ 

13^11^130 mw^B) xy)B^mT3 0 5-8 5 e 6^mWc^<ittiMirB 

1 1 "^^^^ 6 ^ ^AMiifc'S AMUMIt^W^BffJ^fP^J^^fe-b ^^-trShewa 
n e 1 1 a s p. AC 1 0 (S&t#-^FERM P - 1 8 5 9 7) t Lr^K§tLTV> 

[0 0 3 0] 

(1) :*:^§goRNa sell I ?&tt=S:^-t'2> 'i^ U ^T'f" KifeO^^^iK'K U ^-/f- K=Sr 3 - 

^Ic^^coRNa sell I Mti'Sr^l-^ ^T'^ K(±. RjS^#<7)ftlIIW3&*#^^:*° V 
^y-^KT-$>;&o #lC|Jl^{i$tL^v^3{»sM^{?x ^)S^f4^<^flJ«/5^#B'feRN a sell 
liS^^^I-^^U^y-f- F-e*oT. :^llimfi*<59RN a s e I I I-ed s RNA=Sr^!3i 

^^U'^T'^ h'-^m^-^ih^o 
tfz. :^^m<D^V^-y^Vii. ■Xmmm^<DRT<i a s e I I I<7)d s RNA^ftfiSK 
<t 19 ^ 3l< KJB^i^omW^Mj ^ 5}^° V y f- K tr o ^10 Mmm^<D/b $ v> d 

^t^^tizXV), ^tX-Xmm^^<DRN & sell I -etifflHt-C^o/c, #^0|Eia 
(^d s RNA=SrSai;#*^ -2,0 ^^^n*-;/ "7 r - 1' v > ^ :t ^ ^ if 

<omii^£^m^miJQ-t^^t^j:<, !W^<Dmm<Od s RNA=gr#:^tc#-|.c:i:3&«T-§<&s}^ 

[0 0 3 1] 

^hi<z^mm<D^°v^-f^ v<DmmMt lxh. d s RNA^m^SJg75^ 

RNaselllt^d s R N A:9-ft|i$K i ^ 'hM^^^^ t^mW^tir^b. ^lS^#<^$ij^;6^ 
#^3fcRNa sell I^^^^-f-^^V ^-^^ VHm^^Mo 
^^miz^^'^Xii. ::^J^ma5ll<^RNa s e I I I tJt 

^LTdsRNA ^mm^tmy^^ <d m * l < . ^(OKiBMrnai^i^ mK^^ ^'^xi>^ 

3|c^^<^RNa sell I Stt^^^tl"^ -i^" V ^"/^ K{±. :^Mfi*ORNa sell 

I i <9 d s A^mmnf^m^^fzib. K^^mm. Kmum^^m^-r^ ^tizx*)^ 

, ^LfLtX(D:km'B^^<^RN a s e I I I Xitmmx$,^fz. d s RN A<0^^^^ii 

ffiiE# 2004-3102410 
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Mm-t^^t-i^X'^:ho ^h\z, :$:||?goRNa sell I^^^mirZ^V ^-f^ Vii 
. :>cMft5feORN a s e I I I J; 19 ^) RN AT^i^^v^r s i RNAt L-T^itl Li|v> 

Kti. ±mm^^<OR-ti n s e I I I i^Jt^LT. Slid s RNA 5 0 0 ~ 1 0 0 0 
. RNAl^^t'*5V>Ts i RNAtLTMU*^ d s R N A J: I? ffi^JC, ^m^izm 
[0 0 3 2] 

^|&§g<^5i^U-^yf- K{i, RNAT^t^i3V>T s i RNA LTML#-2) d s RNA 
n^^i-^ii(D-i)m7S^-^fl^o tfz^ :^§tm(DRN2L sell I ffitt^^ff'S ^7°-^ 

m^f\^fzi,(Di,:^mM(DRl^ a sell I ^Stt^^-f^.i^V KJl-^t^fxSo #lc|JI 

7 0%. «FS L < 8 0 :^ lb b<{i90%> X*)mtL<it9 5 %<ommm^ 

^■t^T^ ymiE^iJi' ioTn- K$tL;|,;}eu^-/f-K{i, RNa s e I I IMtt«::tL 

[0 0 3 31 

V ^-f X L. ^ @B^J#-^ 1 xmt> ^fi^yi^^) Ut^ - Ki-^i, yi? U -^t'^ 

i^i^o ±ss r;^ ^ u >vi> hJ&^N^yu ij^^^f->.3 ^'^frj tit. miiZ^R^it^fi 

C^^':/;^-^ (Sambrook) lb. Molecular cloning, A 1 
aboratory manual 3'^ edition. 2001 n-;VK 

T'l^;^ (C o 1 d Spring Harbor 
Laboratory Press) tt^^fr] ^<0:Xmzmm<0^mmifhfi. 6 X 
SSC (IXSSCti. 0. 1 5M NaCU 0. 015M ^>mi- h ^} ^ A, p 
H7. 0) to. 5%SDS t5Xry^^)VV CDenhardt' s. 0. 
?tT;V'/5 (B S A) . 0. 1 %*°'J tf^;i'tfn V 0. 1 % 7 -f =/ 4 0 0 ] 

tlOO^ g/m 1 ■'?-^ffl^DNAtS:-^tf?#?K4'> fflv^-l. 7"n ^:/<^Tm- 2 5*C<^za 

[0 0 3 4] 

v^W^^<^.i.;i.AT5 m ^TLfz:^YVy'JaLy'y~^^C;h) . ^xt^. t7t{±ia 
|g<^Sf^^cJ:oT^Tt):}^^„ -^^f?, xy)i&\,^xhV>V^-yiy-^m±. 6XSSPE 
(20XSSPE=3M NaCl;0. 2M NaH2P04 ;0. 02M EDTA 
. pH7. 4). 0. 5%SDS. 3 0%>^;l/AT5 K. 10 0// g/m 1 "^^m^^^ 
y ^>i^DNA=S:'^tf?#^4'-e0 3 7 VX(D—m^ > ^ ^^-'^ 3 y ; ^V^t? 1 XSSP 

E. 0. 1 %SDs^m^^ fz 5 ox:x<Dmw^^^ts'o ^hK. xy)m^y^h')>'j:j^yz^ 
^*)m^m.mm m^a. sxsso xn^^t^x^^o 

[0 0 3 5] 

mmW2 004-3102410 



#11 2003-409638 ^-i; : 7/ 

■t^^t:fy^X'^^oixm^^y^y^>if^mtLxit. ry^^)\^>UM> blotto 

[0 0 3 6] 

%^ ntL<ii7 0%. ^^ti^ft L< {i8 0%, J; L< ti9 0%<Dmm^^mi- 

[0 0 3 7] 

±iaffi|WIl!i{±, mx.\t::i>\£^-3r--:ru^r^ADNAS I S-Ma c (tJ^J&^/t^^ 
> =i>tr^-^T;i-n*';XAFASTA(/N'-v'3 >3.0; ^N--V>(Pearson, W. R 
Pro. Natl. Acad. Sci., 85:2444-2448, 1988), n > tf - ^ - T;V B L 

AST (^■«- V 3 >2. 0 ; Altschul t , Nucleic Acids Res. 25:3389-3402, 1997) izX-o 

[0 0 3 8] 

NA. -:$:mi3<fc0^-:*:M:^O?l>^%T'£b'2>DNA> J: CFZli^giRN A. ^5:1^ 

r>lc-2^ili3ir/-3^iIlljtOfl>^%-T?^^RNA. tf^ti J; I9<t^e*ltw«-:2is: 

<^aS<^^c:ie)tc^^$tLfcl om±o^ig$tL^cm** ytrtiDN A ^) L < {±RNA#^&=|- 
[0 0 3 9] 

il{5^=-#4^tcJ;^±lH^*, 'J^'V^yf- K<7:)M7t:i^fei: LT(i, Mx.tf. KRNase 
■^fifz-fy^S. h^^m^^xmnmm^tifzm^mm. */c{4feynxT--H4r=r-K-rs 

D N A la^j :^^m±^mx (Dmm^m^m ^^i-^sis^^r-zn^-^-, 

$tL;^c^iMfla^, RN a s e I I I <^^P-C'§^^#(7)^) tlci^^L, ^^IcRNas 
e I I I ^i^mm^hmilSL-t^:^mitf^mfibfL^c 
[0 0 4 0] 

S /c. ^^5gORN a s e I I I {±. ®RN a s e I I I =^=i- K-t-S.-^U ^ i> ix:^^ 
F^Sr^l- LT#ibtL-i,^RN a s e I I I ^ ymW.mim-T^^M.'t&liZ, '^^<D 
RNa s e I I I Kt-SDNA^^fc^-tSji^g^X^O^iftfr: ioT^^^tL;?, ^> 

(^traboT J:v>o 

#tC|5t^ti$tL:^V^)6^ 2|s:||BJ(7)RN a sell I fStt^^l-^ V ^-/^ K53:feV^T 
feet DBBB^J^) > USt^ ^Ifi^J (|?flx.{f. His t a glE 

^j^) , ^^^^i±¥tm^>^'ii^M(oiiMi^m<ontmmt:^^'r^fzt(>(Dmm m^ii. 

Factor Xa@2^J#) ^J: if (DT ^ y^mmn^HiULfzi^ <D i,:^^m<D d s Rl^ 

'e^x.(f@e^J*0@B^Jl=^5|5«OT5ymi5^J«r:fi-^RNa sell iStt^^^i" 

*fl§l<^RNa sell l^^^:^-r^^')^-f^Y\t^ mW^^^'^.^m'T 

2004-3102410 
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10 0 4 1 1 

mLn^y'^'^~-$'-imi-^^^ ^~mmi<z^mx-^. m^imm<2:mm9 9/27 
:^^m<Dmm.:fo^<D-mMtLxii. m^B<&mm9 9/2 7 1 1 7-^/N°>-7ixy htcie 

*° ^ -/f- v^:^mx ^^^i^ i^-x^ tL(f v>-f tL ibmrn izj^m -e i ;?> o 

J: 19 SMfg =S: IiI«T' § ^ O ^-fl^-T? § -5, ^iJ^ - ^> -g-t tL* o 
[0 0 4 2] 

^^m(ORN a s e 1 1 1 ^w^-t^Kii. -^(D±mMm.^^^mmmi<D^mzm 

Kx ^w^^mm^^h^m-r^^tt^x^^o ^(Dmi^^mnhxmmjmsna^^mM 
L. mmm-i^tLx&.T(Dmmm^Km^^^o ttz. ^*«#^^c^^^^$tLTv><?,^'^ 
Kit. ^mm.^^fifz^m^±m^mmmmt-t^^ti)^x^:ho ^(Dmmmmi^o 

mm^j:^mi:m^^xm^'itLxm^^^^^ti>x^:ho ttz, mm^m(o~^&s^m.. mk. 

(om.'^^^Kx.'oxmu-th^tiiXh^o 

[0 0 4 3] 

^jt>*.> ^liiB^ojKu^y''-^ Kti, t hD i c e r i'jt-<T. ±mz^^<^^miizmik-r ^ 

^t^^X^Zo ^hK^ Dice rtCifc-?;T. ^®(^^0*L3^ »9 T^^i^-^j < , ^jSBt^;5^ffiv^ 
[0 0 4 4] 

(2) :$:^HJ<^5j^';^y^ K=£-fflv^/cd s R N A<7):9-j!i:^'fe 
^Ic^^t^d s RNAO^^:^;£fe{±, ±|S (l) |a«(D5^° U ^7°^ K'Srffl CI t 

. z^ffi. ^mi^ir:h:it{zJi:^. '^J;t{f#^<^^H<7) s i RNA^p^-fa 

i<!::d^'-ei^o ^HPIfeti:? tt^S^v^^^^^Jx-t^. ^^MBRNa s e I I I J: «9 ?afn=5:>K/e«^ 
3 OX:(DK]^^f^mxKBx^, RNA=f^<DmiiZ^^m<r>m.iit>^^-^<D s i R-NA^ 

xiommK. mm^izmn-t^^tn'^x^io 

[0 0 4 5] 

^hl,z:^^m<D:f3mz^\.>Xli. mm^^f^^t:^-t:h^>^-^ii^M<D:^^Tl,znr) 

tmwcti-^o mm^mm^^ y^-^i^ tLxii^ ^^miizd sRHA^mfB^^^m-r^ 
ii(7)x^inmKmmi^j:<. mx.ii. ±^RNAi^^mn^^-t^^>^^^wmi)mm. 
iz^mx^^o 

^ yn-r-f >(Csp:cold shock protein) TbrnT^-^tL^o #tw 

^ X. if @E^j*oie^j#-f - 1 2 iB«o T 5 y mie^^j (iB^j^<^>iB^j#-f - 1 3 wm(o^mm 
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■en- }f^fi?>7^ ymmm -Sr^l-^-^-- ^f:«r "r'jT^-fv (Thermotoga 

ma r i t i ma) ^^(DC s p B tJ' ^^n";?' K;{)-^$?iitC'fgffl-Ci <2>o 

s p BiJ' >'^N'iJ^S$r±ia (1) tim(Dyi-°^}^y°^Vtm.^^i^^^^tl,zxi)^ 

H^ORNa sell im^^^-t^^'}^'f'^Y't<om^^>^-^^M<OMm<Oi><DX^ 
oT ^ J: v^o 

[0 0 4 6] 

(3) :^^m<7)'J3mKitm^i^^m.M 

i6(^«t/-e^^o ±|B (1) lamORNa sell I mi^^^-T-S '"K U 

JilBRNa sell If&tt'Sr^1-S>K';^-/^ Ki:::fev>T. ^ hiz^m^^ ^ -J^^(D 

mm. m^i^. mA^^^^^mmmmm m^it. Perfect dbsb^u^) > ^ 
m^y^-^^nmmm(D^ ^mm mx.ii. His t a g@B^j^) > *^vMi%^^>/N- 

Ml^m <7)#iPiB^J =Sr -& /: ii) O mm (fRI X. «\ F a c t o r X a ie^J#) 

. ^Km^li^K^j:\^^-^\ 'e3Jx.ra^J^OiB»-^5lBm<7)T5ymiB^J**-rSRNa 
sell If&tt^;fr-r^*°';^7'^ K/J^'^lf iba^o t/c. :*:^§g<0«t»t;{±. ±|SsK 

[0 0 4 71 

^(Csplcold shock protein) TJ^Sfitt^n-fg^^-e § . eB^J^OiS^J 
#-t 1 2 IB® T 5 y miB^J (ifi^J^OiB^J#-^ 1 3 |B«<^):^S@B^J-e n - K $ T 5 
y^SB^J) b# ■^V-T'fT (Thermotoga maritima 

) S5feC7)C s p B tJ' ^/N-^S^&Sjif^ Lv^o 
[0 0 4 8] 

^HJORNa sell I fStt^r^ft* >K'J '^yf- K t Olfc-g-^' >'/n-^'K=S:'^* LTV^T ^> 
J: v^o 

[0 0 4 9] 

(4) ^^^(r>-Hmz^m'^f\^^^y h 

<fr^ .y hT'^t). n^\^R^A'^W<omz^^<om^^^%(0^ i RNAS-^ 

hJCfi, RN a s e I I I ^Stt^^•t-2> V K^-^^-C^/>■C "J) J: 

o feRNas e I I I mttSr^ft* 'i^ V K t LTfi. _hfB (1) "e^Jf ib tL/c ^ <^ 

ifi^mz^mx^^^ ^h\z:i^^^(D^^y \'\z\t^ ±ffi>f?V ^T'-^ KS:^5E>fk$-fr-&^ci6 

[0 0 5 0] 

:^(Csp:coid shock protein) ifiU^\Z\%mx^^ SB^!)S<^ifi^J 
1 2 fBm<^ T 5 y mSB^J (IB?lJ^<^iB3n)#^ 1 3 fB^O:^^iB^J-C 3 - K § tL* T 5 
yi^SB^J) ^:ft'&-^J--^ h# -7 U-rW"^ (Thermotoga maritima 
) S3l5<OC s p B:^^>>'^°^®;5*$f^ LV>o 
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[0 0 5 1] 

mm<DRNa sell IStti^*-r^;^°U^y^ KtOiil'^tJ' ^/^•^K'Sr-^J^LTV>-C^) 
J; v^o 

[0 0 5 2] 

:^§tm<r>^'y y^m^^^h^bX\ R^A=f^(Dmzm^(Dm.t>^^^(Ds i RNA«-ffi 
[0 0 5 3] 

[0 0 5 4] 

(1) yy^DNAOM^ 

¥l£l 3^1 1 >^ 1 3 0 (M^itB) J: <9 B:*:ilT 3 0 5 - 8 5 6 63c4§fe!i:0< {f-ffTK 

1 T a 1 1 * 6 . n^^ifw&KmMim^^^m^m^m-^m^u^ y^-\zsh 

ewanella sp. ACIO (Sitl=-^FERM P-18597) h LT^st^ 
fiX\^^:h-y;>.V^^m (Shewanella sp.)Acl O^^lrO. 1 5 g/m 1 
h'jT'h^. 0. Olg/ml l^-^idr;^. 0. 3 g/m 1 J^^k"^ h U A, 0. 0 
Ig/ml 11. 5mM V V^tR^ZI * U A, 7. 4 mM V 

7K^:^';'i7A, 4mM ^^-^ iJ^:^ -i; A =^-^tj>:^fife 5mU-fi|^L. 15t:-e4 0B# 
W^«L^o CK^^SI?]^^: 5000rpm-Cl ^9-^it'C^^SI«-^f *v^. X^X^h 
fLfzmW^2bmM T r i s -HC I MWfS (p H 8. 0), 5 0 mM 
lOmM EDTA?#?K5 0 0 UCH^Uyio 1 0 % S D S =1: 5 0 I 

»L> ii<mm\^fz'ik2 Omg/ml ProteaseK ^TttM) *5 

fjL ltnx.T5 or-eS^F^^iaL/Co $?>t-^ i^nn^;i/A=S: 5 0 0;* 1JPX.T3 0:^^ 
v?>o<i9Mtdt. lOOOOg. 1 0:9-Fb1. jt^C^L. Jitt^^^f^l. SmlOo^^'y 

i5fe^«r2laI^f^-o7t:^. 5 0 t:T'^:^;g-lJ: 1 mM T r i s - H C 1 ( p H 7 . 5 

). 0. ImM EDTA^?i£ 1 0 0 fi I lizmn^^'t. ^ ^ ADN AMUiWfZo 
[0 0 5 5] 

(2) ^'l' 7*9 U -0>f^^ 

^WJi - (1) xwhtifzvy j^DiJA'M't 2 /I q/2 0 q fx \ \zmm\^. ^<D^ 

yiNDNA^Hydrosher (GENE MACH I NE Stt$S) =SrfflV^-C. •^^-f 
)V 20>;^fef-K 4<0^#-e. 3pji/M:^*«i. 0 k b p ^i^r-S J:^ tw^SfLfCo CIO 
^OKfDNA^tStCP ellet paint (Novage n^±®) 2 fi \ . 3M 1^ 
h U -^A (p H 5 . 2) =^ 2 0 // K Ji^y-;i/^ 6 0 0^/1 ImLX ^9 J - )V^m. 
=S-^T'fcv^ 2 0^ 1<^TE^«?£ (1 0 mM Tr i s-HC 1 ( 

pH7. 5) . ImM EDTA) iz^^L/Co ^<r)mWi<0^ % b ^ 1 TaKaRa 
BKL Kit ?rfflv^T. ^rt'fkS^S. V vm'fb^f&s ^-l"-^- 

tLX. pUCl8 Smal/BAP (Tv->^i. "7 r ;^-7v7tti!i) 3ltKp UC 1 
18 HincII/BAP * «rffiV>/co -h|B^ h «rfflv>T#ib ft 

/c^^«rTEM«?i£-C 1 0 0 UiiL. 7 ai 7 n n AWffi, 

srfr'Srv^ 2 0;:/ \ (OT-Emmmz^m^^tzo ^<D^^y-%(az/^mz. -xmn^y 
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tfr V LTDH 1 0 B electro cell (GIBCO BRLtiSS) 

=^ 5 0 1 *nx.> GenePulser (BIO RAD^M) =£:fflv>-r. 1 . 5 k 
2 0 0 ns 2 5 F(0^#T-J^V^ h n.i^°V--> 3 >^Jff ^Sro/io ^O^fSt'^ 1ml 
S0C^*tJPx.T3 yr-ClBtTOtd 10 0;«g/ml T>'eviJ>> 100 
Azg/ml I PTG> 4 0;^ g/m 1 X - g a 1 *^tf L B«5^J§:Hfat?^^l«:5{T^ o 
;^c:o '?-<^M*:^ isJ:-?- 1 0 0 0'l®O=3a--7&«t#^tt. — ig|5cD3n--lcov^TP C 

[0 0 5 6] 

(1) 

HMM 1 t?#lb^^/::'>3 y Yify^-^^y^)~<D^fi^K(D%m'm^'^~>^ 3 2 0 0 
IS^O-fb^ J':JlT<^:^feT'-/7;^^ KDNA=&PS!iL/^o :^Mi^n-^=grl g/m 1 h 'J 
yh>'> 0. Sg/ml ^^Jt^r;^. Ig/ml i&'fb-:^ h U "i^ A ^-^tf^aiiet 20 

0 ;/ 1 3 7 t:. 14 B#F^<^^#t::^« Lfco C 5 0 0 0 r p mT- 1 ^S^FbIjS'C^ 
^^'^^f'^v^, ^t^J^i: LT#^tL^cm#^^7;^5 Kttffln;}?-y h (BECKMANtt 
M) ^m^^X. 2 5mM T r i s - HC 1 m.%WL (p H 8, 0) , 5 0 mM 

lOmM EDTA^Sr-^tf^T^ SO/^UCjlSt. 0. 2N 7Xm<b-^ > U -t/ A, 
l%SDS^flK'^'^tf^f8[ 8 0 A* 1 «:Snx.> $iblc3M f^m^U-i^A (pH5. 2) 

®#^^=^l^#> Y»^t/>:M^8M i5'-T-v>^fiKl 5 0 // I ^Snx./cF B "/V- h 

ifL> 8 0%J:^t5^>'-;vt?3llIt5fe»^^, 1 0 mM T r i s - H C 1 j^W^ ( p H 8 . 0 
). ImM EDTAm^ 7 0 n?-/7>^ 5 KDN A^^ttS U/Co 
[0 0 5 7] 

ioyyj^ 5 KDNA2 ;/ MC, ^s^^tKO. 8 7 5 /z K 1 0 p m o 1 //^z 1 jftSOM 

1 3 -4 7^rib0^lwRV-M'/7W'*7- (V^-f tL^> ^ * *0. 1 2 5 I 
.DynamicET 2^1 ^tDx.^ 9 5 3 0#\ 5 0 1: 2 Of>\ 6 0 t: 1^ 

2 0#^* 1 -9--f i^;vt-r^ 4 0-9--f ^;K:OPCR^#-eS:jS=&lT>&v^. 

Me g a B ACE 1 0 0 0 (Tvi/^A 7 r ;l'-7~>Tl±^) 1:ffiv>-C:^^@E 

P4 (PracelttM) l-il^.^'g-. «^J> «l^«:tT^v\ 1 -oa^yy Amnt LX 

[0 0 5 8] 

(2) ji<Ei^<^«|;&f 

±.mmMm2- (1) -e^lbtL/cyy A IB^J 3:/tf3.-:J'-"/njr7AG e nm 
ark V. 2. 4c (Gene Probe^ Inc. ) ^M^^X ORFM^^^^<y 
tzh^L^^ A 3 ^m(r>0'RYifi=fm\'^Kfzo ^ti^OO R F twOV^T. nyvf^-^- 
7;i/=r>;XABLAST (Ve r 2. 0) ^rffiV^T, itiS^^T*- ^^-^ G e nB a n k 
T'<0^^ni;— 9— f-=S-fT=&o:^^^:i;5>, 3 0 7 5l@<^ORFtcov^T-€-<^litg*s«5e§ 
tL, BLAS T^^lli »9-?-tL'r:?x<^0RFlcif<^^^i:^^n>?-7&^*;5>O;6-O«^=g: 
#y::o ^(D^-ii^hm^'&m.^mxh^hi/ ^.=7 s p. Ac 1 O^ctiQ. IB^J^<^I2^J 
#-i-lffim<^5:^^iB^iJ=^;t-r'5>Sfi<J<^RNa s e I I I fcmS? tL-l.itfs^^^fl5l#L7to 
[0 0 5 9] 

IISfe^J3 RN a s e I I I OrJ^n-^^^^t^a 

(1) ^-(Dmm 
i>XT(Di,^\,z'Lx^^^^ ^--^mmx^fzo 

t-r. mMm2 - (2) xwhtttiRN & s e 1 1 K^m^ie^ji «)> lE^mose^j* 

fete J: i5|»$!iL;to -hie>g-J^7^7^ v- i fUK^^E c o R I (OUmmm^^m^^ 
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1 1-1 etc, ^?,ir±|BRNa sell l(OT^y^W,m (SS^J#-^4) OT^^m* 

■f-l~7tc;fi^i-^:^^iB^J^j^^#-ti 8-3 7f::'bo^^DNAT-ab-2.o 

V- 2 mmmmB a mH I OM.I^@B^iJ^i^»#-^ 1 1 ~ 1 6 tc, $ f> tCRN a 
s e I I I <^T5 ^miS^J (i25iJ#^4) ym#-f-2 2 1 -2 2 6 iiZ^Mir^^m 

@2^J«r:^»#-t 2 0 - 3 7 ^) Oo 
10 0 6 0] 

^i:±fB^Jjfe7°7-r v->S:ffiv>T. PCR^^fro/co P C R <^SlS#lf^=^iy.Ttc^-ro 
t^t)-^. 1 - (1 ) T-ii^L/c^V ADNA l;t<K 10//l(O10XPyr 

obest buffer (rJ' * > 8 1 c^dNTPrl^iSt (i5':^7/'«-f 

> ^fi-efi2 0 pmo 1 t^'^^T'^^v- l®.Ch'2> 5U<^P y r o b e s t 
DNA :J^';9-Hf (^;^/7/M:t1±M) ^Jinx., MmTfC^jOnx-T^l:* 1 0 0 A« l^L 
/io ttri5S:iS?i^=SrT a K a R a PGR Thermal Cycler MP(^:*7 
^^M^tttSi) ic-fe>7hL. 9 4t: 3 0#, 5 St: 3 0#\ 7 2t: 2^^ 1 -^--f 

[0 0 6 1 ] 

Sfi<JO*tj6 8 0 b pODNA77^'^ > h^S^^l&^;^J; »5 mi\l • ffii^L. ^iJ'y-;v 
itlg'S'^^o/co ^iJ^^-;i'rt;l^f^colllJ|XDNA'£r6 4 // 1 OM7XiC!l?^L, MPl^* 
EcoRI (iJ'^^^yNM^tt^) 25.t^ftlJll^5^B amH I (^J&^/^-f^tttSii) •C2fim 
'fbt. 1 . 0%T*''n->;.^^^§ct|,tr J; ^^OE c o R I - B a mH I M'fkJfef^rttfflfflm 
E c o R I -B amH IM'fbDNA®f>tt:#/Co 
[0 0 6 2] 

^K^ms^i 0^ 3 1 B (ig^ftB) J: ^^^^wcmAM^mmm^m^m^f^^m 

$f£-b>^- (B:^S^I^!|:0< {fTfrmiTS 1#M1 l^^^e (^«-^3 0 5 - 8 5 
66) PERM P-16496i: LT^ft $ tt, HufB^S^fi^ifc-SA^mStTlt'^W 
^Bf #fl=^%$it -fe > ^ - iZ^^^-^ PERM BP-6523 (il^^ft^<^SWft* 
B : ¥fi5cl 0^9^24B) LT^ft$ tLTV^-S E s cherichia coli 
JMl 0 9/pMMO 4 7 ii^^S. S^§tL/^^v;^^ F^rJ^'^-pMMO 4 7 -XrMMU 
m^i^fzi^m^m]Ml O 9^^«L, 'tvStrJ: ^•:fyx< K^^^^J^-pMMO 4 7 =^ffi^ 

L, mu^^ ^-^mKm^<2:m^9 9/2 7 1 1 i-^^^z^yi^y V(DmMmi-6BWL 

(OlsmiZ^^^. P C o I d 0 8 NC 2^^'^-^IIiSilL/Co 
[0 0 6 3] 

±iep C o 1 d 0 8^i^i5'-t±, JilBE c o R I -B amH I tMbDN AI|ff>i-^MmL 

/c^tcfflv^fcc^ti^ctijistp^T'^oifL, 5^-^=^^'; >m^!!!iaL7tt^. ±ieE c o r i - 

B amH IM<bDNA©f>ti:m'^L. DNA7-rr-->3 h V e r . 1 

-itnU) ^fflv^T^^Lfco 9Wr-'>3^S:iS?8[2 0;/ l=S-ffiv^T:femj 

Ml 0 9 =J:?^K$g^U ^<D5^m.m^^^\. 5% (w/v) jiJK<om5^=£:'g-tf L B^Sfe 
(r^tTvU V5 0;« g/m l-i-tf) ±-e^w$-^/io 
[0 0 6 4] 

, iO>a<^«.mx.-/7;^5 K=£-pCold08 SHE-RNIIIi: L/co ^^7'^;^ 5 
Kf±. plasmid pColdOS S HE-RN III t^^^ ^^$tL, 1 

5#9B22B«i;i9 m^nmmx&mmm.^m^mmn^m^n'^ y^- ( B2^bi^4* 

lirO < (fUrm 1 Ti 1 1 Ef>*^ 6 mmm^ 305-8566) )tCFERM P- 
1 9 5 2 6 t LT^|t;gtL-CV>;2)o 
[0 0 6 5] 

(2) Will 

(1) -CMML/^p C o 1 d 0 8 SHE-RNI I I ^m^^Xi^mU 
BL2 l«r5^Sfe^L, -?-<^)?^®^^^f:S: 1 . 5% (w/v) iftJg<^^5c=Sr'^tf L B^:te 
(7>e'>V >5 0/1 g/m l-g-tf) ±T^W$-fr/Co ^»L^c3n--«:2. 5m 1 O 
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(D~u^ 10 0ml oiwiLBi§*fe««L. 3 7 x^x^Mmmmmt-^^mmLtzo mmmm 

. OmMtl^^J-S i d J-^iflL. -^(Dtt 1 5'CX'2 AWm^mLX^mM^^'^fZo 
mm^'Srit'C^^fitt' i >9 ^ie>. 5 m 1 0«BM^^tK [ 5 0 mM h V X -mmM^TSf ( 
pH8. 5)^ 100 mM :^'fb-:h h U A, 0. 5mM EDTA^ l%b9'fh>( 
Triton) X-^00^ 1 mM vf-:tX W-f 2 mM "7 - ;l' ^ ;V ;i/ 

7;i-::^;V7;w:i-9-f K] t^M^LTto i !9Bf$^»L. ^'C>:^^ (1 1 

, 0 0 0 rpm 2 0:9-) twj; f9±vtofftm?Si:Mi:t::^^tLfco 
[0 0 6 6] 

-r^^*>^ WfltMtC LT 1 m 1 :8'<^N i -NTA agarose (^T<r>'1±Sa) 
ICb u f f e r A [2 OmM h U (p H 8 . 5 ) 1 0 0 mM m'fb'^ 

hU-t^A, ImM v-5^:^-;^V-f 0. l%h7^h>'X-100] =^10ml-^ 

int. m^%.. 1.5 0 0 r p mTm^^lit'L^U, ±-?t^^m*LT. 1^ 1 m I O^Jit^ 

mm<^:*7 AtC^J^L. 5 m 1 <D b u f f e r A-C 2 Eltfe^Ly^o -^t^ 5 m 1 <^b u f f 
erB[2 0mM h U >^ ( p H 8 . 5). 1 0 0 mM :^'fb:^ h 'J A, 
ImM v-^^;^ V-f h-;V, 0. 1 % h ^ ^ h VX- 1 0 0 . 4 0 mM 5 

] -CM^rtSfe^m. 5ml(^bufferC[20mM hV:^ -MBMMU ( p H 8 . 
5) , 8 0 0mM :S'ft':h h U 'irA, ImM V'f-^T.V ^ 0. I%h7'fh> 

X- 1 0 0. 4 OmM 5 , i^V^TSm 1 Ob u f f e r BTtJfe^'S'ffV^i 

[0 0 6 7] 

3mlObufferD[20mM h ^) T^-Wm^m"^ (p H 8 . 5 ) . 1 
OOmM MA\.^\^)ti J^. ImM -:^f-:t X V-f h 0. l%h7-f>>X-10 
0, lOOmM 5 ^V*-;U] -Cv^mS^^^fi^o/co -^t^. SOOmlcobuffer 
E [ 5 0 mM -W^mm^ (pH8. 5), 100 mM :^'^b:^ h V^/ A. 0 . 

5mM EDTA. 0. 1 % h 7 ^ > X - 1 0 0 , 1 mM V^-ir ^ ^ -)\''\ X^ 
tf*^T^v> ^yVy)ziy {rX^y%M) «-ffiv^T^ 1 O^tSt (*«l3 0 0ml) 

^T'jftli^^T^ofco i<^ffi»^-9->:7°;vc^-§|5irov>T 1 0 % S D S 5J^°U TiJ"; 
^ Ky;i/^^^i&t::'0tL;^cfc 2 7 , 5 0 0 O h ^ a g*i^ 

yrifmw^^. ^^^•^K^JS^±^4mg/m 1 T-^ofco ^m^>'y;vtco 
v^-CAnti His HRP C o n j u g a t e (^T'J^:^ttia) =g:ffiv^ -?-<^?^# 

±lB^^^N°^K{i. Perfect DBIfi^J. His t a glB^J'S: ^ O'tCF a c t 
or X a mm^<7)T< ^ miB^J=£:#*n L/i i (^^t'* «9 > SB^J^OSE^J*-^ 5 lB«(OT 5 
ym@5^0t:^1-;5)RNa s e I I I ^tt^-^fT'&'i^U ^T'^ KT^;2>o 
[0 0 6 8] 
Hi&faJ 4 RNaselll ^&'14<^fi!l^ 
(1) d s RNA^fSte 

±I2^WJ3- (2) -Cp^LfvTRN a s e I I I -y-^-Z^l/tCov^r-g-Od s RNA^ 

mm^^m^Lfzo ^mmm^^m^kTo x ^ KLx^fotzo 

i-f. ®'tetll5et::fflv^/iftKt d s RNA{±. T u r b o S c r i p t T7 T 
ranscription kit (GT SttM) =S-ffiV>T. ^(Omtzfu Y =i;Vtc^o 

•^-^::b-^. y7;^$KpQBI25 (M^mmnm JCjfA^tL-CV^^Re d- s h i 
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ft Green Fluorescent Protein (iikT r s G F P t B&^xi" 

<§,) 'Srn- Ki-'5.5tf5^ (@e^iJ^<^@fi^J#-i- 6 ) ^lOV^T. ^^^^ 5 Kp D 0 N- A I ( 
:J':* :a-1±$^) tc^f A Lt'^: p D O N - r s G F P i: L> iB^iJft<7)@2^!j#-f- 7 IB 

T 7 7°n -t- ^ -IB^iJ iS: ^ o T^c d s r - 1 y 7 -r- t @£?iJ^<^@B^iJ#-^ 8 iBm<^ d 
s r-2y7-fv-*fflv^TPCR*ffv^ iii|lsStF«:#7to 2 2^mDN A 

immtLX. T7 RNA*°y y--b*tcj:^RNA>^^^J^4C J: t)^7 0 0 b p<^:R 
^OdsRNA (iy.Tr s GF P- dsRNAi:B&ji5;-t-?)) i:mmLtzo 
[0 0 6 9] 

±iB:&fe-CliS!f L/crsGFP-dsRNA 5//g^ ±%^mMM 3 - ( 2 ) T-p^ L 
/ciJ' i k SOmM m^-^^^^'y^ J^mWi 1 // K SX^JSi^ 

M[2 5 0mM vv7.mmmmm phs. 5^ i. 25m mti-w^A. o, 

5%T r i t o n X- 10 0.5 mM ^ l^^ b ^ 2 K n u c 1 

ease f r e e:^^lJQ^X. ^fi=Sr 1 0 // 1 t L/c 'Jj c7)=£rKjS^^t Lfzo 

**Mt^:*rUIR<^:^mBffi^<ORN a selll (EPI CENTRE^fcli) (D 
m^lt^ mmUl /u 1 ^»Kfc5fe;5, rsGFP-dsRNA5// gtC^JnL. 3 3 mM 
hV;5(.@^^ (pH7. 8) . 6 6mM .S^m^V-^A, 1 0 mM f^^v^?-^. A:5.t>' 
0. 5mM >^f-:^-;^^-f h-;V^'^tf^^?£it>-e^^>Sr 1 0 1 tLfzi><D^KmWLt 
Ltzo 

[0 0 7 0] 

m±<Z)^Jc<?S=SrPimL. i&Um^^m^^<DRN z sell I ©'14=^*1" ^KU ^-/^ 
KiT^ar-g-tiS orT. ttz-^mm^^<DRN a s e I I I {± 3 7 t:-e-^B#F^SJ£f^. 5 

T^ilfm%<^«S^=S-ff 5& o /Co 
[0 0 7 1 ] 

^(D^^, «ttm^%fi*<7)RN a sell If&14=^*-r'2>5j^°V^^^ F-e^Dift/: 

3 o^3'^(^^oif-c'i 1 0 o^^M&.±(D^m&m7()mm^fi^u^^m<D^i^x- 

N a s e 1 1 1 3 o^m^m-t^t^i o^AMm^<D^^^»mmTf>^±M^x 
^^^t:Ammx^fzo 

i>J.±(D:it^^h. :$:^?gcO®?ai40^%a5^<^RN a sell I m^^^-f-^^V ^Zf 

<Dmm:^mM>x^ }h^t T^mmx t /zo 

[0 0 7 2] 

(2) umm'§:^<D^m 

±mMMM3- (2) -ep^L/cRN a s e I I I •9->-/;Vtrov^T-!-Od s RNA:0- 

«iS^tttc*3tt'SiaKs^tttiov>T^if Lfco Mmt Lx±mmm^<DRi^ a s e 1 1 1 

(EP I CENTREttia) im^^fzo mmiSm^^liiikT(D X o izLX^-ofZo 
t^£i:>-^. ±^Mmm3- (2) xmULtid^y^-^^W^^-:^)^ 1 // K 30mM 

mt'T^^i^'^A^^ ljui. 5xRM«[2 5 0mM h V ^mmmmm. ph 

8. 5. 1. 2 5M ^^ti-VV^J^. 0. 5%h7'rh>X-100. 5 mM v^f^:^- 
J^l^-i =S: 2 K ^^t::n uclease fre e:^^1X\z.X^ 5 1 

tLfz^<DimmmtL. 3o*c. 4o'c> 5 0*0. 6 ox:xi o^fumm 
Lfzo ^oKJi:^mmz, ±m^-mm 4 - ( i ) xitmLtz rsGFP-dsRNASA^g 

^m^Xl 0 PL 1 tLfz^<r>^, 3 0"CT'lBt^^jS$-frfco 
[0 0 7 3] 

— nm<r>-xmM^%R.ii 2i seiii (epi CENTRE^t^) (D^^it. mm 

1 ?r3 3mM V ^mW. (pH7. 8) . 6 6 mM mm^^V^J^. 1 OmM 
^m-^V^iy^ARV^O. 5mM V-)]yi^tfmmmziax.X^^^ 5 fi 
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MLfzo rsGFP-dsRNA^5// gJlD^T 1 0 fi I tLtz^<0^ 3 7 VX- 

[0 0 7 4] 

-e-OlS^s -©zatelt^fefi^ORN a sell I vStt^^^i-;^. *° V KO^-^. 5 

a s e I I l<Dm^. 6 O'CT'2 0 ^) OT-®tt«M^^:J^=5^**o /Co 

•r^fc*.> -f&iattm^feJfecTjRNa sell sKU ^T'f^ K(i> 

ftJ^ORN a s e I I I tJt«tLT, M^tt56*i^<> J: »? ®V^zaffiT-<^^«:&«pr«g-e^ 

10 0 7 5] 

^iiHjo«ttm^!i^ft5^oRN a sell im^i^-T ^^°') ^-^^ r^m^^^xmu 

Lfzd s RNA^JB^ftftJcT^RNATT^cO^rirt^ov^T^ltLJ^^o MMtLT. TfTlE<7);^jiim 
fiJ^RN a s e I I I ^fflv^/co d s Rli A^mMm<7)mmi. ±IB|lifef?!l4- ( 1 ) 
iB«(^:^feT'^ffo/co •t^:t>*.<g:rai4m^t>S*<^RN a s e I I I <7)it^{± r s GF P 
-d s RNA 1 5 g^=g:. 3 0V. QO^mxWmh, :^MmR N a s e I I H^i^^ 
^i^ ^^^ft?<7)J^^. r s GFP-d s RNA 1 5/z g:9'=Sr. 3 7 6 O^mxm^L 
. t T^cSB^rS-fPOJ^-^ii 3 7'CT-l O^mwmLxmWiLfzo itt?><^^8lfm%^RNA 
Purification Column 1, 2 (Gene Therapy Sy 
stemsttM) 4rffiv^T»mL, ttib =SrmT<?)fF^liilC'ffiffl U/Co 
[0 0 7 6] 

RNA^^tc^-r^fFffiti. &.T<DX^ liZLX^^fZo 

1-^^*.> d s RNA^»»A=^^f^d 2 4^F^HtrtC2 9 3«=^. 10%FBS:fc5 
J:tJ^l%penici 1 1 in/streptomyci n ^^tf D-MEM^it (S I 
GMAnm) T'^aS: (cell^:5X10M24well "/V- hiclt§. -BfeC 
02 >'^i^"-i5'-I*l-e;^«L/Co ^(D^mmU-^^mS 0%::i>yu> V},zfj:<>fzn}^ 
■C. 5 0/^1 OiEjflL?t;^;Hfet^ 3/il<DTransIT 293 Transfectio 
n Reagent (^5^ * :^1±ia) ^riDx.. IScL < ttS^L/co ^l^-e 5 ^MifeSL 

. 0. 3/t.g<7)pQBI25 mttmrnnm) ^^JD^-T. ^^p&^zr^fnL. S^PbIMX- 
SfegL/co -eitC4// 1 <^T r a n s I T-TKO|iS:m^*nx.-C#.^;ei4CrlfOL. MST' 

5^mMLtzo ■e^t-±ie-eiimL7t d s RNA:9'»=Sr 5 0 0 n gjnx.-cm^75>t-?i 

fflL. 5^P^M-Cgc®L. ^:tt=g-DNA/d s RNA^«?i^^?£i: L/Co We 1 1 Pt'(^) 
iEjfiLvt^^^ 2 5 0 /u 1 tc^j!jnL^c'J><^)tc, DNA/d s RN A^M^^Wii: 

MTL. We 1 im(D^m-^''i^-l,z:^j::h X^i,zm'^7!)-l>zmm^^T^j:^fZo t fc n > h n - 
;vi:LT. 0. 3 // g(^p QB I 2 5<7?;?*^^^tJPL7t'J)<^. tfzm'm:^<^^^1]UK.fzi>(D 

iimmi>zn^j:-ofzo -^(o^coz ^ >^^-<-i^-]*iX2 ^mm^mi^fzo ^ommi:F 

ACS Vantage (^^^ h >' • T'^f y ^> V^ttlS) *fflv>y^::7n--ij-^ h ^ h 'J 
-tr^L^ ^r^iJ'- (DNA) (0^^mXLfzii</)Kn-t^Bl:^A^dsR-NA^m 

mimxLfzm^(DT sGFPmm(om.^^^i:m^Ltzo ^coM:m*«itc^-ro 

[0 0 7 7] 



ttS|E# 2004-3102410 



#M 2003-409638 ^- v : 16/ 



[^11 







8. 


0 9 




13 3 1. 


4 4 


:*^J!i» RNaselll 


1 0 3 5. 


3 6 




6 3 7. 


3 0 


Shewanella sp.AclO RNaselll 


2 9 5. 


1 4 



[0 0 7 81 

V^tit'RNAT^^-*fe^oTV^;|,o Shewanella sp.AclO fiS^ 

ORN a s e I I l^mmn. :^MS*<^RN a s e I I I <7>^^:9-^aMr>'^^^5' 

ifMt? J: 19 ^ R N A=f^m^im-t ^ t ammx- § tzo 

mJiOCli:;0^ib> 2|!:|i|^<^ii:ia^|gt^tfft5|^ORNa sell im^^m-T^^') 
[0 0 7 9] 

mm^6 d sRUA^m^M^fz^^(DR-N a s e 1 I imit 

±UMMm3- (2) -epiSL:feRN a s e I I I -if ^•/;vtcov>T'?-<^ d s RNA^ 
Mtt<^*®t'S:^ d s RNA=Sr;V'>7i7--lfiHS^J: l9#$!lL^flfiL/Co ll*&f^4 - 

( 1 ) tmU^Z dsRNAti. TurboScript T7 Transcript! 
on kit (GTStfcSi) ^fflV^T. ^<Di^if>^^ h =i JViz^^^X^^LfZo 
[0 0 8 0] 

-r^Jt)*.. Kp GL 3-B a s i c^iJ'^'- (T^n^jy^t^) tcffA^tLTv^ 

S;i/'>7ai9--b*=J-n- K-f-^itfS^iCov^T. T'^y?.^ K p G L 3 - B a s i c ^ 

fzd s 1-1 •f^^'^~tmm^<7)mn^-^i oie«<^d s i - 2 -fv^-r-^m^^xR 
c R (iiii<s®f>tSj^ 5 0 0 mmn) > -iria ds i-iy^^f'v-t m^m(Dmn^-^ 1 1 

lamods 1 - 3 :/9^v-^fflv>TPCR (liiliia(f>T-ftl^ 1 0 0 O:^***) ^^ffv^. 2 
a«Olii]il^tJ=^-#/^o ^J'^fibn-Tt 2:^mDNA^iliai: LT. T7 RNAjKVp^^ 
-■Ific J:^RNA'^^M:jStcJ: I9*?J5 0 0 b p <^:R$:S.r>'^ 1 0 0 0 hp(Dm^(Dd s R 
NA=£r^«gL;to 
[0 0 8 1] 

±mijmx-mmLfz d s R-N A 5 fig. ±mmmm3- (2) t^nMLfviiJ'^/N-^j'M 

•9->'7';V 1//K 3 0mM "^'fkv v ^ A^^S l/zK 5XSM«?S[2 5 0 

mM yv:^mmm®m phs. 5> 1. 25M ^it-r v^) ^y^,. 0. 5%hy-fh 

^X- 10 0. 5mM -J'^:^:x,U^ 4- 2 K CltLlCn uclease fr 

e e7lc=£:j!)nAr. 1 0 fi I t Lfzii<D^:KJBm.t Ltzo 

&.±<DKBm^mmL. 3 ox:x-. —^m^Kmk. 5 m 1 =^ 1 5 %^'} m u ;vt 5 

[0 0 8 2] 

tzo tfz. — Bfe {^1 8B#K) mmLfzi><Dxii. i?^mm&fi^fzi,(Dtm3:mm<D^m 
/^^-y^^vfzo 

&.±<o;it7!f-tb. :^^m(Di§:U^WL^m^^(DR-N a sell I jJ^ 
^ K-efi. mm^^K.fz^^RV^mt^j:^ d 8 RNAOft^^^^X-Tt^-g-tC^V^Ti. 

^x^^ct ibmmx u fzo 

[0 0 8 3] 

»^ 7 d s R NA^jg2tiy^:9'Mt-^#-r-SH^<^^ft 

(1) d s RNA^^:5.i/:9i»ic=^-^-r^H^^^:^tri-s;tie>tc, "^MMxmm^^m^ 
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1 2tm<DT^ ymnm^^-r^^-'eY-ff -^Ux-r ^ (Th e rmo t o g a ma 
r i t ima) ^^<DC s pB^ >y^^^i:^T)l'^ y^^^MtLxm^^fzo MBi^^^^ 
^n^t^-fUT^y ■iJ-^'J^^;^ (P r 0 t e i n S c i e n c e ) ^ 8 3 9 4 - 
4 0 (1 9 9 9) |Bmo:;^i*T-|lSLf^o 
[0 0 8 4] 

(2) -^-^Yif v; -r -f ■vfij^C s p BtfOd s RNA:$5-t?'\co?:&^ 
C s pB^mmLfzMX<Dd. s RNA:S-|ilS1^{iJil.T<^ J; ^ icaij^gtfco 
t-^;^?*., RN a s e I I I L-Cfflv»fcJ#>g-. ||ig^3_ (2) -e|i»L 

>/>-:^fi-9->7';u 1^ K ±iS (1) T-pimt/cC s pBM 1 K *K 

t^-SdsRNA 3 0mM mt^^ ^-^ ^^mW. 1 K 5 xE)SM®?5[ 

[2 5 0 mM b'J;^:^m^«?S pH8. 5. 1. 25M b 'J A, 0. 5% 

h^^" h^'X-l 0 0^ 5mM y^^TJ^WW =£: 2 ;z K CltLtCnu c 1 e a s 

e f r e eTfc^rinxT. 1 0 a* 1 ^ L/^ ^><^ Ir^^&flSit L/io 

C s p BiJ' ^^yN°i^K(^^Jg(i, -?-tL-rtL|^M-T:^9. 2ng//zK 18. 4 n g/;u 
1 > 9 2 n g/;/ HCJ&^ J; ^ i-^Jnt. ^in^J^-^Orr > hn-;i/tLTCspB<7) 
5^^^t^«ff£-C** 1 OmM V V -i^A^aifS (p H 7. b) ^ \ ft immLtzo 
\>X±.(DK]BWL^mWL. 3 Ot:-ClltP^KfSf^x 1 * 1 5%>i?';T^5' v;vt5 

[0 0 8 5] 

-?-W^*> ^Tc^'^fiirjfev^-CC s p B-^Jot^ i'S) d s RNA<^)^9-ft|0'(Sii«|g.-e 
[0 0 8 6] 

IIMM8 r s GFP- d s R N AT^^i^jlHmL-Tt d s R N A:^?-9- > 7";^^^ 
4^^§g<^®zai4^^tJft5feRN a s e I I I v^Tpi^ L/c d s RNA^»(^RN 
K=?m<Dn^\Z<:>\^xmihfZo nmt LT. fUmc^E. coll RNaselllC 
EP I CENTRE^ifi) -^m^^fzo d s R N A^j||^%<DpMt4. »:*:egic:±|B||»J 
4- (1) tm.<0-^^X-fi^fZo «ffl3- (2) |a«<^Shewane 1 1 

afiJ^RNa seIII^2;/ IffiV^T. ±|B|IMM4- (1) T'li3^L/cr sGFP- 
d s RNA 1 0 fx g:S-«:, 3 0"C^ 1 ^f^-e-gJif L. TfTl^c^E. c o 1 i RNa s e I 
I I 1) trov>r{42// IMV^T. d sRNAl 0 fz g^*. 3 7*0^ 1 0^ 

ification Column 1^2 (Gene Therapy System 

snu) im^^xnmL. :ifih^&.T(7)RNA=^mowmi>z'mmLfzo 

[0 0 8 7] 

-r^t>t>> s i RNASA^^T^d 2 4^RgttfjC2 9 3iBfla=^^ 1 0 % F B S ^ i If 1 
% penicillin/streptomycin ^-^tfD -MEM^^fe (S I GM 
AttM) XMmm (celim-.l. 5xi0^)^24well •:^U-VKt^. -H^ 

C02 -< y^^^-'S^-mx^rnvtzo c<D^mmm.i!i^ms o%^yyvy y jcj&ofc^ 

.^.-C% 4 9 // 1 Oteifliff l//l<^Genejuice Transfection 

Reagent iJ y ^"^^ -^^.M) =^inx.. < Lt^o ^zST' 5 ^^-P^mS L> 
0. 3/zgOpQBI25 (^3l&M^^±i^) =&inx.T. a^ji-tcTOL. 5:9-HM-ejfe 

IWI^tC, glJ-^cL-:7*tC4 7 1 <^^Jfllft^Sfet- 3 //Ic^Ribojuice Tran 
sfection Reagent iJ =7 -t^m) ^tWktzi,(D^m'^.\^. ^L< 
mWX^fzo Mza-es^S-FamSt. ±iad s RNA:9^tf^£- 5 5. 6 n utXik.xm.'^iJ^zm. 

:L(r>ii^\zmm\.fz2mM<r>m^^, Wei 1 «f O 1 0 %FB S =Sr'^tfD-MEM^*fe 
«:2 5 0/z 1 tr^:^ J: ^ l::^^ljnL/c^>Otc?jSTLx We 1 1 F*3<^^^/6*iSj— tc:9:;& J; ^ 
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m^^^i,zmai:^^j:'Dtio tfz::i> hu-)VtLX. ^ - (DNA) (O^^mi^iLt: 

tr 2 4 nm^m^fzo ^ F ACS vantage {^-^ Y > • r ^ y V y 

^±m) =Srfflv^/i7n--iJ--f h 'J -tc#tL^ (DNA) <D^^mX\^tzi^<D\,z 

*j"r*DNA/d s h^m^WL-^rnXX^tzm^oy r s G F PI§?S<^ISW^:i:=SrM5E 

[0 0 8 8] 
1^2] 











0 






10 0 




Shewanella sp.AClO RNaselll 


4 9. 


1 9 


TtTjKE.coli RNaselll (las^^^^i?) 


7 7. 


6 2 


t|T|gE.coli RNaselll (^^^m) 


9 3. 


8 1 



[0 0 8 9] 

;&v^J5ifRNAi^^7&«feioTV>;So =e&oT, Shewanella RNaselll 
s p. AC 1 0 m:oT#^tL;S) d s RNA^J^fi. rUI^E. coli RNasel 
I I i:[Wl;jttCRNA 1 ^*=^^L. TUmE. coli R N a s e I I ^> <D J: ^> ^ 
R N AT»^ ^1- C 1 § fz o 

JJiL±<7)'C:i:;6^P>. ^^BJ<^RNa sell I >&-'R N AT^<^7ti60iii^(3Jirffl-e^^ CI 
[0 0 9 01 

±IB^ifi^6T-liML/iJifflJ3a-9->y;HCov^T t o t a 1 RNA^ttWLr e a 1 
time RT-PCRtC'gtLr s GFPOinRNA=l:^a:i-;|)*^-e. RNAT^(7)M 

[0 0 9 1] 

■r^t?*,. s i RNA*Ati:C02 ^ V^^'^-^-'CS y-C^ 2 4 Npf^^S Lfc^lS 
:$^f>trizole (Invitroge ntt$^) ^r^^LT h - ^J' JVR N A ^Wm. ffi 
iSLf^o ^#oyn b 3;i/lctt&oTff ofco -e*^ h -^;^RNAS• 

8 0 n g. 5XM-MLV buffer ^9 ii =7 ^'^^ ^^^) 4 1 > 1 0 mM dN 
TP {^iJ'yf^^^^^M) Ia'K random hexamer lOOpmoUR 
Nase Inhibitor 7>'nM ^ttM) 2 0 U> M-ML V R e v e r s 

e Transcriptase 100 U> =S:inx.> i^®7K"^^4<^ 2 0 1 t Lf^o 
Ml2RJS?iK=£rT a K a R a PGR Thermal Cycler SPC^'^^/nM 
:tttSS) m:-;' hLs 4 2t: 1 0:8-. 9 5 t: 2 :9-Oj&JS=l-^To f^o i^^)^;?e[l'2 0 

1 (DWJ^^^^m. ( 1 XM-ML V buffer. 0. 5 mM dNT P m i x t u 
r e) ^Snx.> C:tt=S: 1 0 ;u I T o 1^:0-^ L/co hU52E<0.^« 10/zUC. lOXR-P 
CR buffer (3^ :^ :t=|±$5L) 2. 5 U 2 5 0 mM Mg^^ 0. 3;/ 

1 . 1 OmM dNTP 0. 75//KTaKaRa Ex Taq R-PCR(i5' 
*9^N*-f :t^±^) 1. 2 5 U. MtIc-CS 0 0 0^«L/tS YBR Green (^75? 
7>'>M:tt±M) 2. 5/*K 100% DM SO 1. 25//1 ^Jnx> /? - a c t i n 
i^*yj^-f :^nm) . GAPDH (iJ':!!;7/^'f :^-=i±Sl) . rsGFP (rsGFP-F 
: IB^J#-f- 14, rsGFP-R: @5^J#-i- 15) . Neo (Neo-F: iS^!j#-^ 1 6 
. Ne o-R : 7) ^^m-t ^fzib<7)^^-f^ ^ -^-^ 5 pmo 1 -f^m^. 

mm:^X-^ML^ 2 5 fi I tLfZo Mw&m.f-ci'WLi Smart Cycler II Uni 
t (^*9>'NM:j-ttil) tc-fe-yhL. 9 5V. 1 0#t?ii^tt«r^fcfc^. 9 5"C 5^ 

m^i-^^t-r^, H ffi3^0^-a ct in, GAPDH. J: t/^^A-Z^X 5 KS5^<^ 
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r s GFP^ Ne oOmRNAfiSr^fiL/Co '?-<^>*§*S-» 3 H^i-o 
[0 0 9 2] 
1^3] 





r s GF P mRNAfi (*B^fit) 




0 




10 0 


Shewanella sp.AClO RNaselll 


3 6. 8 5 


rtT|RE.coli RNaselll 


5 1. 3 6 


rtT|RE.coli RNaselll (^t^^^JSf) 


7 2. 3 0 



[0 0 9 3 ] 

liZ^LizX^ =i> Yu-)V (^^ ^-(D^) tit^LX V s GF F(DmR}<i A 
*<^^>6MM^V*l5ifRNAT^>6«^:ioTV>-5, ^:#^ibtL^o tJfeoT. Shewane 1 
la sp.AClO RN a s e I I I i;J;oT#P>tT,^ d s RNA^^|%{±. TfTlEE 
. coli RNaselll i: |WIi^<^^:^^^ t^ TfJ^E. coli RNasell 

m±<Oifc^>^^ ^^5g<0RNa sell I ^«RNAT^O/v:ie>0 s i RNAP|gllc;t 
10 0 9 4] 

• mMMd ;i''>7ai9-^fa5^d s RNA/5>ibPML;t d s RNA^m^<^wm 

±fB^ife'^J3- (2) X-mULtz'fyyzf^l'K'OX^^X. ;i'V'7i^--lffi5^d s RNA=S: 
m^t tT±|Blli&M8 i:|^#<^^f^*tTV\ d s RNA^j!i!^ORNAT^^*«rfF^iffi 
L:^Co ;i'v'7i7--lffe3^d s RNAti. MMexmMl^ti 5 0 0 b p <D O^ffiv^f^ 

o 

[0 0 9 5] 

^MM3 - (2) IBm^S hewanella RNaseIII=^2/il fflv^ 
d s RNA 1 0 fi g^^. 3 0'C^ IBf^l-e^Oift^ rfJMc^E. coli RN a s 
e I 1 I (1 Uy^fi 1 ) tzov^TJi 2 ;u 1 ^v^T. dsRNAlOyu grS'^r. 3 7 "C. 1 
0^ (SU^^m) *5J:t^6 0;S- t?^»fLyJ:o ^fth<Dmmmm^RT^ A P 

urification Column 1^2(Gene Therapy Syst 
emstfc^) ^m^^^xmUL. ^flhi&.T(DRNA=fm<DWmKmmLfzo tfz^ E. 
coli RNa s e I I I =l:Mv^-C3 Tt:. 1 O^XWWf\^fzm>&iz^^^Xit. yi^^) T 
^VA^T< K^^vm^^Wr^-^fV^, 2 1 b p®a<^^^'> K=l:-erU3mLf^o Z(DiJ3^mLfz 
y}V)^liZTE buffer =£-5jPx.. ^i^-e 1 6mmMt^ -€-0^tB^;&*e> Ji^' ^ - 

[0 0 9 6 1 

RNA^^lC||-t^fFffl5{±JJ)lTOJ: ^ tc^f o^^o l-J^t)*,. d s RNA^S^mWA^^f 
^•9 2 4^TOJ-2 9 SSBlia'l-. 10%FBS:J5J:Ufl%penici 1 1 in/str 
e p t omy c i n ^#tf D-MEM:^Afe (S I GMA^tiS) -Cig^m (eel 1 ^ : 1 
. 5X10M^24well ZfU- YKt^. — B^feC02 tJ' -|*IT'^* L 

fzo ^ oym^mm-^^m S 0%=tyyu> hl,z^j:-o fzW,^,X^ 4 9 ft I (DmsfsimmMliZ 1 fi 
lOGenejuice Transfection Reagent 7>'"?>f ^It 

M) ^m^s mL<mWVtz. ^za-es^F^JfcSL. O. 5 // g<^p GL 3 - c o n t r 
o 1 (P r ome g a^±M) tO. lA/gOpRL-TKCPromeg attM) ^-inx. 

mmz^ Sl|-^j(.--:^t::4 7 1 0«SJflLM^«stc 3 ^ l(^)Ribojuice Tran 
sfection Reagent :^ y tnU) ^l3nktzii<D^mi^L. WiL < 
it^L/vTo ^ia-e5^F^iS:*L. _hias i RNA^ 5 0 0 n g. 16 6. 7 n g. 5 5. 
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6 n g1l[lx.xm^i)>K 
^ 2 5 0 /I I l,ztj::h X^K 

assay kit(Pr 
(DNA) (D^i:mXl.fz 

[0 0 9 7] 
[^41 



m<7)mi^^. We 1 1^<D1 0%FB S ^-^tfD-MEM^:«fe 
i^sSnLTt ^)(^^;?STL^ We 1 1 ti^-S i ^ 

h n-;i/t Lt:^ (DNA) 0<;^^^JnL/i 

^Dual Luciferase Reporter 

omegattm) ^ffiv^/iT :y -fe^ tcftl";?, i t T% 

d s RNA»m<^^mmLfzm^(DGL s^y 



GL3|gM:^^fig 



5 0 0 n g 
16 6. 7 n g 
5 5. 6 a. g 



Shewanella sp. ACIO RNaselll 
Shevanella sp. AGIO RNaselll 
Shewanella sp.AClO RNaselll 
rfflRE. coli RNaselll i^^Mf) 5 0 0 n g 
TffBRE. coli RNaselll i^^^M) 16 6. 7 n g 
RNaselll m^^fm 5 5 . 6ng 
RNaselll i^lk^M) 5 0 0 n g 
RNaselll {^^ji^M) 16 6. 7 n g 
RNaselll (^t^^) 5 5. 6 n g 
RNaselll (-Jt/I'IpIIR) 5 0 0 n g 
RNaselll {^/V^^U) 16 6. 7 n g 



ftiflS E. col 
rtTSR E. col 
ffTIgE.col 
rfTM E. col 
TfTIRE. col 
.TfTIS E. col 



TtTIRE. coli RNaselll (^/VlaUR) 5 5 . 6 n g 



0 

10 0 
1 0. 
1 1 . 
1 9. 
1 0. 

1 3. 

2 9. 
1 9. 
4 4. 
7 2. 
8. 
1 6 

3 9 



7 
3 

0 
1 
4 
8 
6 

8 4 
5 6 
7 3 

5 8 
. 6 9 



1 
3 

6 
3 
3 
3 
0 



[0 0 9 8] 

lfRliA=?Wi)m^^X\^hh^k.hfL^o =moT, Shewanella RNase 
I I nr J;oT#^tL^ d s RNA^tffi. TfirlKE. coli RNaselll tl^I 
»{CRNAT#^m^^L. ftTlKE. coli RN a s e I I I 0^>(7)i ^>^V>RN 

h=fmn^i7!^-t^hi}mm.x%fzo ^tz^(Dify^\tmmMm^'rn'UU\^fz^<Di. 

&.±.(D:ihi)^h. 3js:^9§<^RNa sell 1 7&«R N AT^O;^c«)0 s i RNAgiS^l^* 
[0 0 9 9] 

Uy&miO Shewaella R N a s e I I I i: t h fi$|ID i c e r <^Jt|i£ 
Shewanella RNasel l'lxmU\.fzd. s RNAt. h fiJ^D i c e 
rT-pSSLytd s RNA=^fflv^T, R N AT^^*<^Jt;|5!^ff o jto *^^ife^3l 9 iBm<^ 

[0 10 0] 

11 h*5^D i c e r t LTfi. ■fli^<^D i c e r (GTSItSSi) ^m^^tZo tfz. 

(Dmm±tm-mm9 (Dijmiiz^^-:>fzo tztzL. d sRi^A^mmmx^no 2 9 3mm 

[0 10 1] 
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1^5] 



GL 3mRNAa:ii?^'|ig 



Shewanella RNaselll 5 0 0 n g 
Shewanella RNaselll 16 6. 7 n g 
Shewanella RNaselll 5 5. 6 n g 
Shewanella RNaselll 18. 5 n g 
riTISt h^5i=D i c e r 16 6. 7ng 
TfTJRt hftJfeD i c e r 5 6. 6ng 
TiTIRh ha?|£D i c e r 18. 5ng 



0 

10 0 
9.4 2 
10. 5 0 
2 1. 2 2 
4 2.33 
8. 2 1 
9.7 3 
16. 8 5 



[0 10 2] 

mSizmhtzX^iiZ, 3:/hn-;i/ i^^i^-<0^) titmVXGL 3mRNA^<D^ 

75S/h$v>(5i:'RNA^^^;&^^io-CV>;|,o ta^oT, Shewanella RNasel 
I I fiZXoXnhtl^ s i RNAfi. HTSfeD i c e r tmn&<ORN A^W^^^^ir :i 

i>l±(D^tTi^h. 2|s:||5goRN a sell lib^RN A={'W^<Otitb(D s i RNAMMt'^ 
ffl T-ab ^ ^ i: :^mMX- § fzo 

10 10 31 

^^miZX ^K}B^i^\,zX;h d s RNA:9-ft?m%<7)fi$<^$lJ^5&^'^=^^RN a s e I I 

i)^x ^ ^ m.^m ^ h t/tc V t^^m $ tt-s, „ 

[0 10 4] 

S£Q ID N0:2; Synthetic primer 1 to aiqplify a gene encoding Shewanella sp.AClO RN 
aselll 

SEQ ID NO: 3; Synthetic primer 2 to amplify a gene encoding Shewanella sp.AClO RN 

aselll 

SEQ ID N0:5: An expression peptide sequence of Shewanella sp.AClO RNaselll 
SEQ ID N0:7; Synthetic primer dsr-1 to amplify a gene encoding red-shifted green 
fluorescence protein 

SEQ ID N0:8; Synthetic primer dsr-2 to anflplify a gene encoding red-shifted green 

fluorescence protein 
SEQ ID NO: 9; Synthetic primer dsl-1 to amplify a gene encoding lucif erase 
SEQ ID NO: 10; Synthetic primer dsl-2 to amplify a gene encoding lucif erase 
SEQ ID NO:ll; Synthetic primer dsl-3 to an^lify a gene encoding luciferase 
SEQ ID NO: 14; Sjmthetic primer rsGFP-F to amplify a gene encoding rsGFP 
SEQ ID NO: 15; Synthetic primer rsGFP-R to amplify a gene encoding rsGFP 
SEQ ID NO: 16; Synthetic primer Neo-F to amplify a gene encoding Neo 
SEQ ID NO: 17; Synthetic primer Neo-R to amplify a gene encoding Neo 
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SEQUENCE LISTING 

<110> TAKARA BIO INC. 

<120> A polypeptide which has a RNaselll activity 

<130> T-1865 

<160> 17 

<170> Patentin version 3.1 

<210> 1 

<211> 678 

<212> DNA 

<213> Shewanella sp.AclO 



<400> 1 

atggaaccca ttaaaaattt gccgcgtttg 
attgaattac ttattcaggc cttaacacat 
ttagagtttt taggtgattc gat tt tat eg 
tttccaaagg cgactgaagg tgatttaagc 
acgctgacaa teat age taa agagtteaag 
gaactcaaaa gtggtggctt tagacgcgaa 
attggtgctg tetatcttga tgctgatatt 
tatcaagagc gtttagctga gattaaaeeg 
ttgcaagaat acetgcaagg ttttaaaaag 
gaaggtgaag cecatgatca aaccttcaee 
gttgtcaecg gtgtggeaag ttcaagaaga 
ttggagctae tgaataaa 



tgcegtactt taggttatga gtteaataat 60 

cgtagcgcag caaataaaea taatgagcgt 120 

atagecattt eagatgcett atateateag 180 

egaatgegcg ccactttagt caaaggtgac 240 

etaggtgatt atttgtattt aggtcetggt 300 

tetattttag ctgatgctgt agaggctatt 360 

gaagtgtgcc gcaagetatt attateatgg 420 

ggtattaatc aaaaagatec gaagacaata 480 

eeattgcctg attaeeaagt tgttgeagta 540 

gtagaatgta aaattagtga attagataaa 600 

aaagetgaae agcttgccge tgcteaggta 660 

678 



<210> 2 

<211> 39 

<212> DNA 

<213> Artificial 

<220> 
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<223> Synthetic primer 1 to amplify a gene encoding Shewanella sp.AClO RNaselll 

<400> 2 

cagattccac gaattcgatg gaacccatta aaaatttgc 39 



<210> 3 

<211> 37 

<212> DNA 

<213> Artificial 

<2.20> 

<223> Synthetic primer 2 to amplify a gene encoding Shewanella sp.AClO RNaselll 

<400> 3 

ggagaggtct ggatccttat ttattcagta gctcctt 37 



<210> 4 
<211> 226 
<212> PRT 

<213> Shewanella sp.AclO 
<400> 4 

Met Glu Pro He Lys Asn Leu Pro Arg Leu Cys Arg Thr Leu Gly Tyr 
15 10 15 



Glu Phe Asn Asn He Glu Leu Leu He Gin Ala Leu Thr His Arg Ser 
20 25 30 



Ala Ala Asn Lys His Asn Glu Arg Leu Glu Phe Leu Gly Asp Ser He 
35 40 45 



Leu Ser He Ala He Ser Asp Ala Leu Tyr His Gin Phe Pro Lys Ala 
50 55 60 



Thr Glu Gly Asp Leu Ser Arg Met Arg Ala Thr Leu Val Lys Gly Asp 
65 70 75 80 



Thr Leu Thr He He Ala Lys Glu Phe Lys Uu Gly Asp Tyr Leu Tyr 
85 90 95 



Leu Gly Pro Gly Glu Leu Lys Ser Gly Gly Phe Arg Arg Glu Ser He 

ajBE#2 004-3102410 
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100 105 110 



Leu Ala Asp Ala Val Glu Ala He ILe Gly Ala Val Tyr Leu Asp Ala 
115 120 ' 125 



Asp He Glu Val Cys Arg Lys Leu Leu Leu Ser Trp Tyr Gin Glu Arg 
130 135 140 



Leu Ala Glu He Lys Pro Gly He Asn Gin Lys Asp Pro Lys Thr He 
145 150 155 160 



Leu Gin Glu Tyr Leu Gin Gly Phe Lys Lys Pro Leu Pro Asp Tyr Gin 
165 170 175 



Val Val Ala Val Glu Gly Glu Ala His Asp Gin Thr Phe Thr Val Glu 
180 185 190 



Cys Lys He Ser Glu Leu Asp Lys Val Val Thr Gly Val Ala Ser Ser 
195 200 205 



Arg Arg Lys Ala Glu Gin Leu Ala Ala Ala Gin Val Leu Glu Leu Leu 
210 215 220 



Asn Lys 
225 



<210> 5 

<211> 243 

<212> PRT 

<213> Artificial 

<220> 

<223> An egression peptide sequence of Shewanella sp.AClO RNaselll 
<400> 5 

Met Asn His Lys Val His His His His His His He Glu Gly Arg Asn 
15 10 15 



Ser Met Glu Pro He Lys Asn Leu Pro Arg Leu Cys Arg Thr Leu Gly 
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20 



25 



30 



Tyr Glu Phe Asn Asn He Glu Leu Leu He Gin Ala Leu Thr His Arg 
35 40 45 



Ser Ala Ala Asn Lys His Asn Glu Arg Leu Glu Phe Leu Gly Asp Ser 
50 55 60 



He Leu Ser He Ala He Ser Asp Ala Leu Tyr His Gin Phe Pro Lys 
65 70 75 80 



Ala Thr Glu Gly Asp Leu Ser Arg Met Arg Ala Thr Leu Val Lys Gly 
85 90 95 



Asp Thr Leu Thr He He Ala Lys Glu Phe Lys Leu Gly Asp Tyr Leu 
100 105 110 



Tyr Leu Gly Pro Gly Glu Leu Lys Ser Gly Gly Phe Arg Arg Glu Ser 
115 120 125 



He Leu Ala Asp Ala Val Glu Ala He He Gly Ala Val Tyr Leu Asp 
130 135 140 



Ala Asp He Glu Val Cys Arg Lys Leu Leu Leu Ser Trp Tyr Gin Glu 
145 150 155 160 



Arg Leu Ala Glu He Lys Pro Gly He Asn Gin Lys Asp Pro Lys Thr 
165 170 175 



He Leu Gin Glu Tyr Leu Gin Gly Phe Lys Lys Pro Leu Pro Asp Tyr 
180 185 190 



Gin Val Val Ala Val Glu Gly Glu Ala His Asp Gin Thr Phe Thr Val 
195 200 205 



Glu Cys Lys He Ser Glu Leu Asp Lys Val Val Thr Gly Val Ala Ser 
210 215 220 
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Ser Arg Arg Lys Ala Glu Gin Leu Ala Ala Ala Gin Val Leu Glu Leu 
225 230 235 240 



Leu Asn Lys 



<210> 6 

<211> 720 

<212> DNA 

<213> Artificial 

<220> 

<223> red-shifted green fluorescence protein 

<400> 6 





actcttcact 


fferaffttfirtcc 


caattcttfirt 


t&raattaorat 


60 


ggtgatgtta acggccacaa 


gttctctgtc 


agtggagagg 


gtgaaggtga 


tgcaacatac 


120 


ggaaaactta ccctgaagtt 


catctgcact 


actggcaaac 


tgcctgttcc 


atggccaaca 


180 


ctagtcacta ctctgtgcta 


tggtgttcaa 


tgcttttcaa 


gatacccgga 


tcatatgaaa 


240 


cggcatgact ttttcaagag 


tgccatgccc 


gaaggttatg 


tacaggaaag 


gaccatcttc 


300 


ttcaaagatg acggcaacta 


caagacacgt 


gctgaagtca 


agtttgaagg 


tgataccctt 


360 


gttaatagaa tcgagttaaa 


aggtattgac 


ttcaaggaag 


atggaaacat 


tctgggacac 


420 


aaattggaat acaactataa 


ctcacacaat 


gtatacatca 


tggcagacaa 


acaaaagaat 


480 


ggaatcaaag tgaacttcaa 


gacccgccac 


aacattgaag 


atggaagcgt 


tcaactagca 


540 


gaccattatc aacaaaatac 


tccaattggc 


gatggccctg 


tccttttacc 


agacaaccat 


600 


tacctgtcca cacaatctgc 


cctttcgaaa 


gatcccaacg 


aaaagagaga 


ccacatggtc 


660 


cttcttgagt ttgtaacagc 


tgctgggatt 


acacatggca 


tggatgaact 


gtacaactga 


720 



<210> 7 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Sjmthetic primer dsr-1 to amplify a gene encoding red-shifted green fluor 
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escence protein 
<400> 7 

gggtaatacg actcactata gggagaatgg ctagcaaagg ag 42 



<210> 8 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer dsr-2 to amplify a gene encoding red-shifted green fluor 
escence protein 

<400> 8 

gggtaatacg actcactata gggagatcag ttgtacagtt ca 42 



<210> 9 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer dsi-1 to an5)lify a gene encoding luciferase 

<400> 9 

gggtaatacg actcactata g^agaatgg aagacgccaa aa 42 



<210> 10 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer dsl-2 to amplify a gene encoding luciferase 

<400> 10 

gggtaatacg actcactata gggagagaac gtgtacatcg ac 42 



<210> 11 

<211> 42 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer dsl-3 to amplify a gene encoding luciferase 
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<400> 11 . . 

gggtaatacg actcactata gggagaggca gatggaacct ct 42 



<210> 12 
<211> 66 
<212> PRT 

<213> Thermotoga maritima 
<400> 12 

Met Arg Gly Lys Val Lys Trp Phe Asp Ser Lys Lys Gly Tyr Gly Phe 
15 10 15 



lie Thr Lys Asp Glu Gly Gly Asp Val Phe Val His Trp Ser Ala He 
20 25 30 



Glu Met Glu Gly Phe Lys Thr Leu Lys Glu Gly Gin Val Val Glu Phe 
35 40 45 



Glu He Gin Glu Gly Lys Lys Gly Pro Gin Ala Ala His Val Lys Val 
50 55 60 



Val Glu 
65 



<210> 13 
<211> 198 
<212> DNA 

<213> Thermotoga maritima 

<400> 13 

atgagaggaa aggttaagtg gttcgattcc aagaagggct acggattcat cacaaaggac 60 

gaa^aggag acgtgttcgt acactggtca gccatcgaaa t^aaggttt caaaactctg 120 

aaggaaggcc aggtcgtcga gttcgagatt caggaaggca agaaaggtcc acaggcagcg 180 

cacgtgaaag tagttgag 198 

<210> 14 
<211> 20 
<212> DNA 
<213> Artificial 
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<220> 

<223> Synthetic primer rsGFP-F to amplify a gene encoding rsGFP 
<400> 14 

gccacaacat tgaagatgga 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer rsGFP-R to anplify a gene encoding rsGFP 

<400> 15 

gaaagggcag attgtgtgga 20 

<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer Neo-F to amplify a gene encoding Neo 

<400> 16 

atagcgttgg ctacccgtga 20 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Synthetic primer Neo-R to amplify a gene encoding Neo 

<400> 17 

gaaggcgata gaaggcgatg 
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mm 
[mm] 

s i RNAt LTML#*ft$Od s RNA«-p»1-^^iC. R N AT^O^^Oiav^ 

1g::S-^^%<0'fc<^>5^^^i:t' < v>RN a sell I ?gtt=^^-t^M?KU J? iJ' K^-^« 
■r^iiio tfz. ^ iJ' V:t^ K^fflv^/c. l±M^^/c J; «9^^fi<J^: s i RN 

A<^^ia:^?*^ji'^1-^ i to 

s i RNAt LTML#;i>ft^<75d s RNA'^pmi-^l^t'^ R N AT^<^3t*:^<^fSv> 
ig::9-i^J^<^^>(7);&^^^Ctc< v^RN a s e I I I fStt^^^-T ^ Ji^V ^^-^ ^jJ^'U^T'f- 



mfE# 2004-3102410 



1/E 



003-409638 



m m A 



m m 



[302019245] 



^JE¥>^ a 2002^ 4B IB 



1-^ 



mSE#-^ miiEiit2 0 0 4 - 3 1 0 2 4 1 0 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 



or BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




